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(54) OPTICAL ENCODER APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect a movement 
amount even when a scale moves more or less in a 
direction perpendicular to a movement direction or even 
when the scale or an optical head is inclined slightly by 
detecting a change of an intensity of a scattering light 
from the scale consequent to a change of a relative 
position of the scale and obtaining the change of the 



13 is detected from a result of the detection. A position 
change-detecting apparatus detects a change of a 
relative position of the scale from a detection signal of a 
scattering part and a detection signal of a transmitting 
part which are the result of the detection by the 
photodetector 15. For instance, a threshold is set 
between a detection level of the scattering light and a 

detection level of the transmitted light. The movement of the scale can be detected from 
whether a detected value of the photodetector 15 is larger or smaller than the threshold. 



relative position of the scale. 

SOLUTION: Beams emitted from a light source 11 are 
scattered at a beam irradiation position 16 on a scale 13. 
A part of the scattered beams is detected by a 
photodetector 154. A positional movement of the scale 
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2ftSU<« 3 *7tCO u y -7fS?-(r.j; ») ESiS 

3 4 Jil^*a**tfc«-iEffiRtt*a«lj3 6 cO-SfficOfftii 
■csWi-5cfcT?»a$ix-c*a3t3 7 t*5 0 «■«■:£ 

C t A^ . SBLAttt* & iSift AW$ T-cO h h H> 5 \c 

/<^->cof^^it LTIi, iiHrroiaSf^SrJKjSi- 

^co^n-tx^^ffli-^cir^T't^o w. -^%mm 

coESiS^co u y -7»-T-S:*SL»i LTfi!«-r5ii^ 
(cii, »aSB^cox^-/U3 4co*iiii±^SW^t-r 
5£ fc#3* ^Uteff^coj; 9 ic»a^<^-> t 
L xm&ZWi < 3 *SC0 u y - 7«it© jEtt««t*3SL 
t)3 6 tT% tfbcO'>^V^SLt[f^ft]^ 

^TIBfc/£So -htecoj;-9(r v «ca**r*W-*-*J:?^L 
T, _hfEcO=g-^teH5^Srffl^5Ci:-C% )t^^>=i- 

A^tgic^ 5 , 3t»c03tWfiJfflx4*5r_hlf 5 - t jjs nffe 
m<n&®> «^tf, [Hite^«)co^ttj^tct?iJffli-5ci: 

7)5X^5., 

[0017] 

[^P^coSfj*] EtJittW Lfc i 5 l 

^y-/l^tcOT7-r7: > hC0l s iXir^< , ^jfeW^y 
/vi^y K©EK^ie.B*»^'t t *lJS 7j^tg (c ft o 

ta»e>. SftSftsftcofijfflSMTO-tu led^* 
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3©*»Wett, Xy--/Mftaj£££3tei'> *-e*#"f 

5: i -ea&*ro&^gtti: »*JS4 o*S8?fl-e 
rofiysst/sttro/hsmsawteKfts,, §a#JS6 ro#38 

WT'f4, )tfc*-.A£xy y l-TZ.tizX'Q&fimzmt 
i~Z> X o tLfcwt*, xy--/uro-2r>lcAPi6;r ; *>o/ci 
LTfc, ^ro^tel-iSftftro^^^Kfr^, 
LfcfctUa"!****. »*J«7«)*58Wt?tt. Jfetr- 
A£->y > K!J */H/>X|:J: ij &1jM\zmBir& X o 
fcLfcroT*, ?.>r-/i><D-mz'xmtffor>rzk lt t>, 
^roAPfei' iSttftro^ba*^/^ fr^j , ^SLt^tti 

rot-, m^tt)^t°- KroiRjiiSrigsc t* s T't5o W 

#Jg 9 ro#B91 ^ /u £££Wg|5 i IftSlnB 1 1" 
5Ctf, iSiggK£W1-3S£(rJt^Ti^S/Ntt£ 
I5:t)! ! t^, It^ifl 0O*|gBfl-eii. *y---/u 

(4. HJ-7»^i»6roKW3t»4-*i:/i5ro^ £ 
[Hj&0ffi¥&K9i] 

[Eli] *«W©3fe^^t=->3-^KHro»iro*l6« 

[H3] H2(^*3'it5*a*i 7<vp}>£%.ttmmt&M 

Its 4 ] 0 l £ 0 2 ro t'-AJIttfiRroSftroti^Sr* 

lis] (a) &t>* (b) it, mA^^'r-Mzmr^ 

faZftfe-t 6 fztf)(D4 yf y ^ X X /Pro«tB*J*fc 

[1216] *&mv>%&3&>=*-{r ! &w<nm2<Dnmm 

[ HI 7 ] *36 W co jt fSx > 3 - B ro S 3 ollfei 

[0 8] *« W rojt^i > -a - fr^mnfH 4 ©'*i)f^ 

[0 9] *»M©*^Stt>3-^KB©JB5ro|glB» 
fi&^-fflijffi0-e*>5„ 



(7) 1 1 - 1 8 3 2 0 0 
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[Bio] (a) sr>* (b) [4. *3g?qro3t^3L>3 
[011] (a) Rxi (b) (4, 01 oro^-rotgjgtr 

^ y v h-vxy i Ltzm7<Dm&MM%7frfL&mx'fo 

•So 

[0i 2 ] 0 1 o rox y y K^^^y'J/ K y */w u 

So 

10 [0 1 3] 0 1 0-0 1 2 «&jF^fflJH ^'-JUST'S* 
[0 1 4] (a) &tf(b) ligl2«l8WitilO)t 

#SM3§ l 5 ro A«t£&0 l 3 ro^ 9 <n%mmm<n X 5 Ii 
S<-T5fc«)|c^y > K y #/H^>X&# ALfcitJb 

5 0 

[01 5] (a) &tf(b) 140 1 2ro3B8ro&Nffl$j|gro% 
^fflgSi 5roAMft£0i 3rof?9ro^te^ffiro4-5(c 
IS < I" 5 * ( I *? y 'J i£ # A L fc 0 X h 6 o 

20 [0i 6] 0 7ro^3ro3ijfeff^roxy-/Kcfc(t5S 

[0 1 7] x^-/u±ro«3LSB*£Sft^«uy-7fe 
fHtll 1 ro*Jfc^f§&^-f BT'fcSo 

[018] ^*ro)t^rc>=i-^H(D9*>roiSiiA 
ro t> ro & ^-f&f Slt*$)5o 

[0 19] ft*©*^ y3-^lron»5WS 
rotro^^i-0T'$>6„ 

[ftS-rotft^] 

l , 11, ii' • • • ftffiu 2 • • • 3 y ?»- h u> 

30 A 3, 1 3, 3 1, 34 • • • X^— 4 • • • -f 
>f'^xxy-/K 5, 15, 15' • • • ftl&tfj 

6 • • • xy-WjlS*^, 7 • • -RW*, 
8, 9 • • • 1 2 • • • jft3tU>X, 1 

4 • • -S^^^X, 16, 16' • • • t"— Arofilt 
teB, 17, 3 7 • • • ft* SL#. 1 8 • • • 2#«'J7* 

h^v^-- K, i 9 • • • tr-A^yy -y^. 20- • 

• 15: • S^L'VX-, 2 1- • • X y ;/ h-rx?, 22- 

• • xy-/P_ht"-AJf^, 2 2' • • • X^r— /W±^ 

fttr-A«4fc. 2 3 • • • ftft* y y h-^xy , 24, 

40 2 9 • • •■/!)> h*y */H/>X\ 2 5 • • • *[Bftt"- 
A^SJtffi^. 26 • • • R^t*-AB#§)tBfl^, 
2 7 • • • fflfit"-A, 2 8 • • • R^t'-A, 3 0 • 

• ■ y-^y v\ 3 3- • • £KM)fc. 3 5 ■ ■ ■ Kit 
3t, 3 6 • • • jEejfi^*gL«5 



(8) ¥fffl¥l 1 - 1 8 3 2 0 0 




[0 7] lm8] [Ell 3] 




(9) 1 1 - 1 8 3 2 0 0 



[010] [011] 




(a) 



